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Abstract
Heterocyclic N-containing compounds like phenylpyridine and substituted phenylpyridines are useful intermediates in the synthesis of drugs, agrochemicals, herbicides, insecticides, desiccants, surfactant agents and anti-inflammatory agents. Indole and its derivatives are extensively used as intermediates in the synthesis of anti-inflammatory agents, antibiotics and dyes. It is in this contest, the industrially important compounds like 2-phenylpyridine, 2-methyl-6-phenylpyridine, 5-methyl-2-phenylpyridine, 1, 4-diazabicylco (2,2,2) octane, 2-methylquinoxaline, 3-methylindole and 3-isopropylindole have been planned and synthesized. The important consequences in chemistry due to new environmental legislation and drive towards "Clean Technology" will be the use of eco-friendly technologies typically involving the use of solid catalysts with a zero waste. Zeolites have high acidity, thermal stability, shape selectivity, non-corrosiveness and they are very easy for separation. By utilizing these properties all the above-mentioned N-containing heterocyclic compounds have been synthesized over bare and metal ion-modified zeolites. All the results of investigation covers cyclization and alkylation reactions over modified molecular sieve catalysts. The synthesis of 2-phenylpyridine from acetophenone, formaldehyde and ammonia (1: 1: 1: 5 mole ratio) was carried out over HZSM-5, Hb, HY zeolites and MCM-41 catalyst at 400?C with 0.5 h -1 weight hour space velocity (WHSV). The large pore containing HY (7.4 ?) and HMCM-41 (30 ?) catalysts showed higher yields of the product compared to that of HZSM-5 catalyst. The reaction was also carried out over 3-wt % containing La, Pb Co, Cu, Cr, and Fe modified-HY zeolites. The high acidity of the modified zeolites decreases the selectivity and yield of the product. The maximum yield of 38.6 % of 2-phenylpyridine at 94.5% conversion of acetophenone was obtained at optimum conditions over medium acidic 3-wt % CoHY zeolite. The reaction of acetophenone, acetone, formaldehyde and ammonia gas was carried out to synthesize 2-methyl-6-phenylpyridine over bare HZSM-5, HM, Hb, HY, MCM-41 and modified HY zeolite at 400?C. The catalytic activity order followed as HZSM-5 ? HM < Hb < HY < MCM-41. The catalytic activity increased with the pore size of the catalyst. The influence of Pb, La, Co, Cr, Mn, Fe and Ni -modified HY zeolites have been also studied and the maximum yield of 36.8% of 2-methyl-6-phenylpyridine at 99.1 % conversion of acetophenone was obtained over 3-wt% CoHY zeolite at optimum conditions. The vapor-phase cyclization of acetophenone, propionaldehyde, formaldehyde and ammonia was carried out over zeolites HZSM-5, Hb, HY and SiO 2 -Al 2 O 3 at 400 ?C with 0.5 h -1 weight hour space velocity to synthesize 5-methyl-2-phenylpyridine. The yields of 5-methyl-2-phenylpyridine for HZSM-5, Hb, HY and SiO 2 -Al 2 O 3 are 23.6, 29.1, 37.9 and 25.4 % respectively. The cyclization activity for 5-methyl-2-phenylpyridine over modified HY zeolites followed the order: CoHY > ZnHY > CuHY > FeHY > PbHY > CrHY > MnHY > LaHY. The medium acidity containing Co, Pb, Cu and Zn ion modified zeolites showed slightly higher yield 5-methyl-2-phenylpyridine. The cyclization of ethanolamine in presence of H 2 O for the selective synthesis of DABCO was carried out over HZSM-5 catalysts of samples 30, 40.9, 129 and 280 Si/Al ratio and various metal ion-modified HZSM-5 (30) catalysts at 300 ? f0 C. The increase in the Si/Al ratio increased the yield of DABCO. The modification of the HZSM-5 (30) zeolite with metal like Pb, Cr, W and Zr increased the yield of DABCO to considerable extent. Zeolites with acid sites of medium strength are found to be active for the selective synthesis of DABCO. The 2-methylquinoxaline was synthesized in high yields from the cyclization reaction of 1,2-phenylenediamine and 1,2-propanediol over modified HY zeolites at 350?C. The medium acidic catalysts like Pb and Cr-modified HY zeolites gave high activity. The high acidity of the catalyst and high reaction temperatures decreases the yield and selectivity of the product. The maximum yield of 82.1 % of 2-MQ with 99.2 % conversion of 1,2-phenylenediamine was obtained at optimum conditions over 3-wt% PbHY catalyst. The vapor-phase alkylation of indole with methanol was carried out over HZSM-5 (30) and metal ion-modified HY zeolites at 300?C using a feed of indole: methanol 1:6 mole ratio with 0.5 h -1 WHSV. The rare earth metal cation-modified HY zeolites are active for the alkylation of indole to produce 3-MI. The modification by rare earth metal cations increases the acidity of HY zeolite and in turn the catalytic activity. The maximum yield of 3-MI of 33.6% at 72.6 % indole conversion was obtained at optimum conditions over 3-wt % CeHY catalyst. Acid sites of medium strength of either Br?nsted or Lewis sites that retain ammonia around 300?C during the TPD of ammonia are found to be responsible in this alkylation. The rare earth metal cation-modified HY zeolites are found to be active for the alkylation of indole to produce 3-isopropylindole. The modification by rare earth metal cations increases the acidity of HY zeolite and in turn the catalytic activity. The maximum yield of 40.0 % of 3-isopropylindole with 63.0 % conversion of indole was obtained at optimum conditions over 3-wt % Ce-modified HY zeolite. The combination of acidity, thermal stability and shape selectivity of zeolite catalysts are controlling the application of the synthesis of phenylpyridine derivatives in cyclization reactions are highlighted. The studies on effect of pore size of the catalyst and acidity reveals that large pore size and medium acidity are required for optimum yield of the cyclization product. The results indicate that the present cyclization reactions towards heterocyclics are not only depend upon acidity of the catalyst, but also the dehydrogenation ability of metal, surface area, pore size, nature of active sites and coke formation etc. The rare earth metal cation-modified HY zeolites are active for the alkylation of indole with methanol and 2-propanol to produce 3-methylindole and 3-isopropylindole respectively. The modification by rare earth metal cations increases the acidity of HY zeolite and inturn the catalytic activity. 
  	 


